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Higher post-diagnosis sedentary behaviour is associated with increased all-cause and 
colorectal cancer specific mortality in cancer survivors. Consistent evidence for an 
association between sedentary behaviour and patient reported or anthropometric outcomes 
was not identified. 
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High levels of sedentary behaviour may negatively impact health outcomes in cancer 
survivors. A systematic review and meta-analysis was performed to clarify whether post-
diagnosis sedentary behaviour is related to survival, patient-reported, and anthropometric 
outcomes in cancer survivors. Ovid Medline, EMBASE, CINAHL, and SPORTDiscus were 
searched from inception to June 2019. Studies of adults who had been diagnosed with cancer 
that examined the association between sedentary behaviour and mortality, patient reported, or 
anthropometric outcomes were eligible for inclusion. Fixed and random effects meta-analysis 
were performed to estimate hazard ratios (HR) for the highest compared to lowest levels of 
sedentary behaviour for all-cause and colorectal (CRC) specific mortality outcomes. The 
ROBINS – E tool and GRADE system were used to assess the risk of bias (ROB) and 
strength of evidence, respectively. Thirty three eligible publications (29 separate studies) 
from a total of 3,569 identified articles were included in the review. A higher level of post-
diagnosis sedentary behaviour was associated with increased risk of all-cause mortality (HR, 
1.22; 95% CI, 1.06, 1.41; I2, 33.8%) as well as CRC specific mortality (HR, 1.53, 95% CI, 
1.14, 2.06; I2, 0.0%). No clear or consistent associations between sedentary behaviour and 
patient-reported or anthropometric outcomes were identified. ROB in individual studies 
ranged from moderate to serious and the strength of evidence ranged from very low to 
moderate. While avoiding high levels of sedentary behaviour following a cancer diagnosis 
may improve survival, further research is required to help clarify whether the association is 
causal. 
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As cancer and its associated treatments lead to considerable detriments in physical and 
mental health, identifying ways in which the health of the growing population of cancer 
survivors can be improved is essential.1 Sedentary behaviour, defined as any waking 
behaviour characterised by an energy expenditure ≤1.5 METs while in a sitting, reclining or 
lying posture,2, 3 has been proposed to be a risk factor for several health outcomes in cancer 
survivors.4 The continuum of evidence, from experiments in animals to large population 
studies, has demonstrated higher volumes of sedentary behaviour to be associated with a 
range of negative physiologic effects; some effects are thought to be distinct from not 
performing sufficient moderate- to vigorous-intensity physical activity (MVPA).5-8 For 
instance, in persons that are cancer free at baseline, increased sedentary time has been 
associated with higher incidence of cardiovascular disease,9 metabolic disorders,9 several 
types of cancer,10 and higher all-cancer as well as all-cause mortality, after adjustment for 
potential confounding factors, including MVPA.11 Sedentary behaviour in cancer survivors 
appears high, with accelerometer-based assessment indicating that, on average, cancer 
survivors spend two thirds of their waking hours sedentary.4 Given the above and the 
established links between other post-diagnosis lifestyle behaviours and health outcomes in 
cancer survivors,12 it is reasonable to expect that high levels of sedentary behaviour after 
diagnosis will, in turn, lead to more negative health outcomes within these populations.
Findings from studies to date have not provided clear evidence regarding the impact of high 
levels of post-diagnosis sedentary behaviour on health outcomes in cancers survivors. 
Therefore, the objectives of this review were to determine whether post-diagnosis sedentary 
behaviour is associated with: 1) all-cause mortality, cancer-specific mortality, event-free 
survival, and cancer progression in people diagnosed with cancer; 2) patient-reported 
outcomes (such as quality of life (QOL) and fatigue); and 3) anthropometric outcomes in 






























































cancer survivors. This review also sought to evaluate the quality of the evidence currently 
available.
Methods
This systematic review and meta-analysis is structured in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement.13 The 
review was preregistered via PROSPERO (ID: CRD42019124328).
Search strategy
Relevant publications were identified through systematic searches of the following four 
electronic databases up until June 16th, 2019: MEDLINE (Ovid), SPORTDiscus, EMBASE, 
and CINAHL. The search strategy included a combination of controlled vocabulary (e.g. 
Medical Subject Headings of the National Library of Medicine) and free text terms 
(Supplement 1). In addition, reference lists from comprehensive reviews and identified 
studies were hand-searched for possible references not otherwise found and a forward citation 
search was performed on Google Scholar. No date or language limits for publication were set.
Inclusion and exclusion criteria
Peer reviewed cohort, case-control, cross-sectional, or intervention studies were included if 
they examined the association between post-diagnosis sedentary time and mortality and 
cancer progression (e.g. all-cause mortality, cancer specific mortality, recurrence), patient-
reported outcomes (e.g. QOL, depression, fatigue, pain), or anthropometric measures (e.g. 
body mass index [BMI], waist circumference [WC], lean mass), in adult (≥18 y) male and 
female cancer patients and survivors. Sedentary behaviour could be assessed either via self-
report or device. Studies where the exposure of interest was very low physical activity, 






























































defined sedentary behaviour as not meeting MVPA guidelines, or did not distinguish between 
waking and sleeping were excluded. Given the potential for several confounding factors to 
influence the associations between sedentary behaviour and the outcomes of interest, 
observational studies that performed only univariable analysis on exposure-outcome 
relationships were excluded.
Data extraction 
Each title and abstract of all studies returned by the systematic search were independently 
checked by two reviewers (C.S. reviewed all and I.L./J.V. reviewed half each). Studies that 
were clearly not relevant were excluded. Two reviewers (C.S. and T.E.) assessed the full 
texts of all remaining studies to determine whether the selection criteria were met. 
Disagreements were resolved through discussion, with a third reviewer (B.L.) available to 
adjudicate when necessary. Data were extracted independently by reviewers (C.S. and T.E.) 
using a standardised, pre-piloted form. Extracted information included: study details (author, 
year, design, country, and cohort); participant information (n, age, and sex); cancer type and 
stage; sedentary behaviour definition, domain (e.g. sitting time, TV viewing), and assessment 
method (e.g. self-report questionnaire, accelerometer assessment); outcome definition and 
assessment method; effect estimates (e.g. hazard ratio [HR] and 95% confidence interval 
[CI]); and confounders adjusted for.
Risk of bias and quality assessment
To assess risk of bias (ROB) in prospective cohort, case-control, and cross-sectional studies, 
the preliminary version of the Risk Of Bias In Non-randomized Studies – of Exposures 
(ROBINS-E) tool was used.14 This is a multi-item tool that assesses potential bias present due 
to confounding, participant selection, classification of exposures, departures from exposures, 
missing data, measurement of outcomes, and selection and reporting of results. Studies are 






























































given a ROB judgement (low, moderate, serious, critical, or no information) for each of these 
domains. A directed acyclic graph was created for important confounders (Supplement 2). 
An overall ROB judgement of low (i.e. study is judged to have low ROB for all domains), 
moderate (i.e. the study is judged to have low or moderate ROB for all domains), serious (the 
study is judged as serious but not critical in at least one domain), critical (the study is judged 
to be have critical ROB in at least one domain), or no information (i.e. no indication that the 
study is serious or critical risk and information is lacking in at least one domain) is assigned 
to each individual study. To rate the quality of evidence, and the strength of any findings 
generated, the Grading of Recommendations Assessment, Development, and Evaluation 
(GRADE) system was employed.15 While extensive guidelines outlining the application of 
this system have been published elsewhere, briefly, the quality of evidence for a particular 
exposure-variable relationship is given a score between very low to high based on the type of 
studies available, as well as their ROB, the consistency and precision of findings, directness, 
publication bias, effect estimates, dose-response relationships, and influence of confounding 
factors.15
Data synthesis and meta-analysis
For all outcomes, extracted data were summarised and presented descriptively. Meta-analysis 
was used to compare the highest to the lowest (reference) category of sedentary behaviour for 
outcomes that were consistently defined, examined in studies of similar design, and that used 
analysis that facilitated statistical combination. Statistical heterogeneity between studies was 
tested using the Q statistic and quantified by the I2 statistic. Fixed effects meta-analysis was 
performed when heterogeneity was low (I2 < 20%), otherwise random effect meta-analysis 
was performed. Publication bias was assessed by visual inspection of funnel plots and 
statistically using Egger’s regression asymmetry test. Meta-analysis was performed with 






























































Comprehensive Meta-Analysis software (CMA, version 3). Harvest plots were generated for 
outcomes not included in meta-analysis.16
Results
A summary of the results of the literature search is presented in Figure 1. The literature 
search returned a total of 3,569 articles. Following duplicate removal (n=1,383) and a review 
of title and abstracts (n=2,186), 107 full texts were screened. Seventy-four articles were 
excluded following full text screening because they did not meet the criteria for publication 
type (n=5), research question or study design (e.g. n=19), population (n=9), exposure (n=19), 
outcomes (n=18), statistical analysis (n=3), or the data had already been included (this was a 
second publication from the same dataset) (n=1). A list of excluded full texts with reasons is 
provided in Supplement 3. The final review contained 33 original research articles from 29 
separate studies. Nine studies addressed mortality,17-25 16 studies (19 publications) addressed 
patient reported outcomes,26-44 and five addressed anthropometric outcomes.45-49 No studies 
reported data for sedentary behaviour and cancer progression or recurrence. Meta-analysis 
was performed on all-cause and colorectal cancer (CRC) specific mortality only. It was not 
performed on other outcomes due to the number of studies available, differences in study 
design, and statistical output.
Insert Figure 1 around here
Risk of bias
The ROB judgements are presented in Supplement 4. Eight of nine mortality studies were 
judged to contain moderate ROB, with one study judged to contain a serious ROB as it did 
not account for education or other socioeconomic confounders when examining workplace 
sedentary behaviour.21 All studies that examined patient reported outcomes were judged to 






























































have a serious ROB, primarily due to the nature of the outcome assessment (i.e. a subjective 
outcome measure completed by individuals aware of their own sedentary behaviour). Five of 
these studies were also judged as having serious ROB for not controlling for all important 
confounding domains. Two studies that reported anthropometric outcomes scored a serious 
ROB as they relied on self-reported outcome assessment, and three scored serious as they did 
not control for all important confounding domains. All cross-sectional studies scored serious 
risk for exposure classification as exposure assessments did not precede outcome assessment. 
Study characteristics
A summary of study characteristics is provided in Supplement 5. The nine studies addressing 
mortality were prospective in design. The sample size ranged from 580 – 2293 participants, 
and included patients and survivors of CRC,18-20, 23 breast,22 endometrial,17 hematologic,24 
prostate,21 and renal cell cancer.25 All studies assessed sedentary behaviour via self-report, 
with domains including television viewing time,17, 18, 22-25 total sitting time,20 occupational 
sitting time,21 and leisure time spent sitting.19 Every study reported all-cause mortality, six 
reported cancer specific mortality including CRC,18-20 prostate,21 renal,25 and hematologic.24 
Two studies reported mortality due to cardiovascular disease,18, 19 and two reported other 
mortality outcomes,19, 20 which included non-cancer and non-CVD mortality as well as non-
cancer mortality.
Sixteen studies (19 publications) included patient reported outcomes. Six of these studies 
were prospective in design. Sample sizes ranged from 54 – 1,966 participants, and specific 
cancers studied consisted of breast27, 30, 31, 33, 35-37 colon or colorectal,32, 41-44 lung,26, 39 
prostate,28, 34 kidney,38 non-Hodgkin lymphoma,40 and mixed29 cancer patients and survivors. 
Sedentary time was assessed by a device (e.g., accelerometer) in 11 studies26, 28, 29, 31, 33, 36, 37, 
39-44 and by self-report in six.27, 30, 32, 34, 35, 38 Outcomes included QOL,26, 28-33, 38, 40, 42-44 






























































fatigue,26, 28, 30, 33, 35, 37, 38, 40, 42, 43 depression,28, 33, 35-37, 39, 41, 43 anxiety,28, 33, 39, 41, 43 and pain.27-
30, 37 
Five studies, including one prospective and four cross-sectional studies, examined the 
association between post-diagnosis sedentary time and anthropometric outcomes. The sample 
size ranged from 103 to 1867, and included adult patients and survivors of breast,45, 48 
colorectal,49 prostate,47 and various paediatric cancers.46 Four studies measured sedentary 
time using accelerometers and one assessed TV viewing time via self-report. Outcomes 
included BMI,45, 46, 48, 49 WC,45-48 percentage of lean mass (%LM),46 as well as waist to height 
ratio (WHR).46 
Mortality outcomes
Fixed and random effects meta-analyses were used to determine whether post-diagnosis 
sedentary time was associated with all-cause and cancer specific mortality (Figure 2). 
Compared to those with the lowest level of sedentary time, cancer survivors that accumulated 
the most sedentary time had a 22% higher all-cause mortality risk (HR, 1.22; 95% CI, 1.06, 
1.41; I2, 34%). This increased to a 28% higher risk after removing one study that assessed 
occupational sedentary time only21 (HR,1.28; 95% CI1.14, 1.44; I2 0%). Similarly, the most 
sedentary CRC survivors had a 53% higher CRC-specific mortality risk than did the least 
sedentary (HR, 1.53; 1.14, 2.06; I2, 0%). Funnel plots did not show any noticeable 
asymmetry, suggesting no evidence of publication bias, although this judgement was made 
with only a small number of studies available. In individual studies, there were no statistical 
or clinically meaningful associations between sedentary time and renal25 or haematological24 
cancer specific mortality, between occupational sedentary time and prostate cancer specific 
mortality,21 or with sedentary time and CVD mortality in cancer survivors identified 
(Supplement 7).18, 19






























































Insert Figure 2 around here
Patient reported outcomes
Results of individual studies investigating the association between sedentary behaviour and 
patient reported outcomes are presented in Supplement 6 and in Figures 3 (QOL and cancer 
specific concerns), 4 (QOL domains), and 5 (fatigue, depression, anxiety, and pain). In brief, 
a null association between sedentary behaviour and individual patient reported outcomes was 
the more common finding.
Insert Figures 3 - 5 around here
Anthropometric outcomes
Associations between sedentary behaviour and BMI or WC are presented in Figure 3 and 
Supplement 6. One prospective study identified statistically significant, positive associations 
between TV viewing time and BMI calculated using self-reported height and weight,49 
whereas no cross-sectional associations between sedentary behaviour and BMI or waist 
circumference identified. Further, in a single study, increasing daily sedentary time by 10% 
was associated with a decrease in %LM but no change in WhR.
GRADE
Summary of evidence for each outcome is presented in Table 1. As only observational studies 
were available, the initial grade for all outcomes was low. No outcome met the criteria to be 
graded up. Each of the patient reported and anthropometric outcomes were graded down to 
very low, owing to the serious ROB and inconsistent results in individual studies. 
Insert Table 1 around here































































The purpose of this review was to determine whether post-diagnosis sedentary behaviour was 
associated with health outcomes in cancer survivors. Higher levels of sedentary behaviour 
were associated with all-cause as well as CRC mortality, although meta-analysis was not 
possible for any other cancer specific or non-cancer mortality outcomes. There was no clear 
or consistent evidence to support associations between sedentary behaviour and patient 
reported outcomes or anthropometry identified via systematic review. 
Statistically significant associations between post-diagnosis sedentary behaviour and 
mortality build upon the previous literature examining the effects of sedentary behaviour on 
disease risk and mortality in the general population. For instance, a previous meta-analysis 
documented that higher levels of sedentary behaviour in general population cohorts resulted 
in a 22% increase risk for all-cause mortality risk, a 15% increase in CVD mortality risk, as 
well as a 13% increase in risk of both all cancer incidence and mortality.11 Meta-analysis in 
the current study suggests cancer-survivors that report the highest levels of post-diagnosis 
sedentary behaviour have a 22% increase in all-cause mortality risk as well as a 53% increase 
in CRC specific mortality risk. These results suggest that, even after cancer diagnosis and 
treatment, sedentary behaviour may contribute to poorer survival.
Overall, the evidence to date does not support a relationship between sedentary behaviour and 
patient reported outcomes including QOL, depression, anxiety, or pain, and showed 
inconsistent associations with fatigue. In general populations, increased sedentary behaviour 
has been associated with both depressive and pain symptoms.50, 51 Studies identified 
improvements in QOL when replacing sedentary time with either light or MVPA, despite not 
identifying any associations between total sedentary time and QOL in single effects models.40 
This suggests that physical activity (of any intensity) may be required to improve QOL. 






























































Importantly, many of the survivors in these studies had a high quality of life, low fatigue, and 
little to no depressive symptoms. As such, they may not represent the most vulnerable 
survivors. 
The available evidence did not support an association between sedentary behaviour and either 
BMI or WC in cancer survivors. While the number of studies was low, and only one study to 
date has been longitudinal, this finding is consistent with a previous review that could not 
provide sufficient evidence for a longitudinal relationship between sedentary behaviour and 
weight or increases in waist circumference in general populations.52 However, there was 
some evidence of anthropometric change, with one study documenting a prospective decrease 
in lean mass percentage in more sedentary survivors.46 
This review incorporated all cancer types, and while an association between sedentary 
behaviour and CRC specific mortality was identified, the number of studies addressing other 
types of cancer prevented further investigation via either meta-analysis or systematic 
synthesis. The accumulation of a broader body of research relating to sedentary behaviour 
and other site-specific mortality is warranted. 
As previously acknowledged, there was heterogeneity in exposure assessment within this 
review. Given that self-reported estimates in physical activity and sedentary behaviour are 
subject to both random and systematic error,53 using devices to measure sedentary behaviour 
has been proposed to be a key tool in obtaining more accurate effect estimates.53, 54 However, 
only two of the 29 studies included in this review used a thigh-worn accelerometer, which are 
considered the most accurate methods of measurement of sedentary behaviour.55 In contrast, 
hip worn accelerometers are subject to misclassification.55 The results of studies which used 
accelerometers to measure sedentary behaviour were similar to those which used self-






























































reported measures. Whether this is due to an absence of independent associations or 
limitations in current methods of objective assessment cannot be determined.
The quality of the evidence for each outcome was scored from very low to low. Generally, 
the quality of evidence available for mortality outcomes was higher than that available for 
patient reported or anthropometric outcomes. Aside from objective and blinded assessment of 
outcomes, which are not possible for patient reported outcomes, mortality outcome evidence 
was rated higher as investigations were exclusively prospective, the key confounding factors 
were accounted for and appropriately measured in most studies, and there was greater 
consistency across findings. An absence of an independent association between sedentary 
behaviour and patient reported or anthropometric outcomes should not be taken as a 
definitive conclusion. For all outcomes, the availability of new intervention and prospective 
cohort studies will improve the overall confidence in effect estimates available.
Several limitations of this review should be considered when considering the findings. First, 
while a meta-analysis examining the interaction between post-diagnosis sedentary behaviour 
and both all-cause and CRC-specific mortality provides new information in this field, the 
likelihood of reverse causation in the primary studies must be acknowledged. That is, 
individuals with more severe cancer or treatment histories may be more likely to spend a 
greater proportion of their time sedentary. However, in individual studies, sensitivity analysis 
performed by removing individuals who reported sedentary time close to mortality did not 
change the statistical findings.18-20, 23-25 In addition, to rate the quality of evidence, this review 
employed GRADE. While the GRADE system provides a structured process for rating a 
collection of evidence56 and is therefore a strength, it was primarily developed to address 
questions regarding alternative management strategies or interventions, and does not score 
evidence regarding risk, prognosis, or association highly.15 Finally, although this review did 






























































not employ date or language restrictions to the search strategy, it is possible that relevant 
studies were not identified in the systematic search employed.
Conclusion
Associations between post-diagnosis sedentary behaviour and all-cause as well as CRC-
specific mortality in cancer survivors were demonstrated by meta-analyses. However, 
associations between sedentary behaviour and either patient reported or anthropometric 
outcomes were less clear in these populations. Given the relatively small number of studies 
available, as well as their methodological limitations, these conclusions may not be 
definitive.
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Table 1: Quality of evidence: Post diagnosis sedentary behaviour in cancer survivors
Outcomes No of participants (study type) Meta-analysis effect estimates (95% CI) Quality of evidence
All-cause mortality 16,073 (9 prospective) 1.22 (1.06, 1.41)† Low




NA Very low §
Fatigue
1,068  (2 prospective)
1,889 (8 cross-sectional)




















NA Very low §
Key: CRC = colorectal cancer; QOL = quality of life; BMI = Body mass index; WC = waist circumference; †HR (95% CI); ‡ SMD (95% CI); § 
rated down due to serious risk of bias































































Figure 1: PRISMA flow diagram
Figure 2: Meta-analysis of hazard ratios for sedentary behaviour and a) all-cause mortality as 
well as b) colorectal cancer specific mortality in cancer survivors. CI, confidence interval.
Figure 3: Harvest plots for health-related quality of life, specific cancer concerns, body mass 
index (BMI) and waist circumference (WC). Tall bars represent prospective cohort studies, 
and short bars represent cross-sectional studies. Each study reference number is provided on 
top of each bar. Inside each bar we provide regression coefficients (β), mean (M), least square 
means (LSM), or mean difference (MD) values and 95% confidence intervals (CIs) where 
reported—when 95% CIs were not available we provided p-values. Mean values are 
expressed as minutes of SB, where a unit is not indicated. All associations represented are 
between the lowest and highest categories of sedentary behaviour. We chose the associations 
from the model that adjusted for most covariates in each study. Key: EORTC QLQ-C30 
GH=European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire Core-30 Global Health; FACT-B=Functional Assessment of Cancer Therapy 
Questionnaire-Breast; FACT-C=FACT-Colorectal; FACT-G=FACT-General; SF-36 
GH=Short-Form 36 General Health; NA=not applicable; p tr=p trend; ALL=acute 
lymphoblastic leukaemia; NHL=non‐Hodgkin Lymphoma; CRC=colorectal cancer; 
KSI=Kidney Symptom Index. *Sample consisted of colon cancer patients only.
Figure 4: Harvest plots for QOL domains including physical function, mental health, and 
social and functional wellbeing. Tall bars represent prospective cohort studies, and short bars 
represent cross-sectional studies. Each study reference number is provided on top of each bar. 
Inside each bar we provide regression coefficients (β), mean (M), least square means (LSM), 
or mean difference (MD) values and 95% confidence intervals (CIs) where reported—when 
95% CIs were not available we provided p-values. Mean values are expressed as minutes of 
SB, where a unit is not indicated. All associations represented are between the lowest and 
highest categories of sedentary behaviour. We chose the associations from the model that 
adjusted for most covariates in each study. Key: NA=not applicable; EORTC QLQ-C30 
PF=European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire Core-30 Physical function; FACT-PWB=Functional Assessment of Cancer 
Therapy Questionnaire Physical Wellbeing; SF-36 PF SS=Short-Form 36 Physical Function 
Summary Score; p tr = p trend;  EORTC QLQ-C30 EF=EORTC QLQ-C30 Emotional 
Function; FACT-EWB=FACT-Emotional Wellbeing; SF-36 MH SS=SF-36 Mental Health 
Summary Score; HADS=Hospital Anxiety and Depression Scale; EORTC QLQ-C30 
SF=EORTC QLQ-C30= Social Functioning; FACT-SWB=FACT-Social Wellbeing; SF-36 
SF=SF-36 Social Function; EORTC QLQ-C30 RF=EORTC QLQ-C30 Role Function; 
FACT-FWB=FACT-Functional Wellbeing; SF-36 P-RF=SF-36 Physical-Role Function. 
*This study assessed distress (anxiety and depression combined) and not general mental 
health.






























































Figure 5: Harvest plot for depression, anxiety, and pain. Tall bars represent prospective 
cohort studies, and short bars represent cross-sectional studies. Study reference numbers are 
provided on top of each bar. Inside each bar we provide regression coefficients (β), mean 
(M), least square means (LSM), or mean difference (MD) values and 95% confidence 
intervals (CIs) where reported—when 95% CIs were not available we provided p-values. 
Mean values are expressed as minutes of SB, where a unit is not indicated. All associations 
represented are between the lowest and highest categories of sedentary behaviour. We chose 
the associations from the model that adjusted for most covariates in each study. Key: 
CIS=Checklist Individual Strength; EORTC QLQ-C30 FSS=European Organization for 
Research and Treatment of Cancer Quality of Life Questionnaire Core-30 Fatigue Subscale; 
FACT-FS=Functional Assessment of Cancer Therapy Questionnaire Fatigue Scale; 
FSI=Fatigue Symptom Inventory; PFS F-BS=Piper Fatigue Scale Fatigue-Behaviour 
Severity; POMS=Profile of Mood States; p tr=p trend; NA=not applicable; 
NHL=non‐Hodgkin Lymphoma; CES-D=Centre for Epidemiologic Studies Depression 
Scale; HADS=Hospital Anxiety and Depression Scale; PHQ-9=Patient Health Questionnaire; 
MAX-PC=Memorial Anxiety Scale for Prostate Cancer; STAI=State-Trait Anxiety 
Inventory; PRIME MD=Primary Care Evaluation of Mental Disorders; SF-36 BP=Short-
Form-36 Bodily Pain; WHODASII=World Health Organization Disability Assessment 
Schedule II; and. *Sample consisted of colon cancer patients only; **This study assessed 
disability and not pain.
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Table: Risk of bias judgements with reasons
Study 1 2 3 4 5 6 7 ROB
Arem
2015 M L L L L L L M
Arem 
2016 M L M Did report performing sensitivity analysis L M
Missing data for126/706. These 
participants were younger, 
completed less MVPA and had 
more TV viewing time
L L S
Campbell
2013 M L L L L L L M
Cao
2015 M L L L M
Missing > 10% post diagnosis 











M L M Did report performing sensitivity analysis L L L L S
Ratjen
2017 M L L L M
Missing exposure data from 
individuals older at diagnosis 









M L L L M Missing post diagnosis TV viewing data L L M
D'Silva
2018 M L S
CS - exposure not 
recorded prior to 
outcome assessment
L L S Self-reported, participants know exposure L S
Forsythe
2013
M L L L M
>10% participants lost to follow 
up. Those available for follow 
up were younger, more 
educated, and had less advanced 
cancer













CS - exposure not 
recorded prior to 
outcome assessment
L M >10% had missing exposure data S














missing (e.g. L S
CS - exposure not 
recorded prior to L M
Missing data for = 10% of 
participants S
Self-reported, participants know 
exposure M Several subscales S









































































CS - exposure not 
recorded prior to 
outcome assessment
L M
>>10% of participants did not 
complete all relevant study 
assessments




M L L L M >10% of participants lost to follow up S
Self-reported, participants know 
exposure M
6 subscales, 




M L L L M
10% missing accel data, >10% 
missing outcomes/ confounder 
data








2011 M L S
CS - exposure not 
recorded prior to 
outcome assessment
L L S Self-reported, participants know exposure L S
Sabiston
2017 M L L L L S
Self-reported, participants know 
exposure L S
Trinh
2013 M L S
CS - exposure not 
recorded prior to 
outcome assessment










CS - exposure not 
recorded prior to 
outcome assessment
L L S Self-reported, participants know exposure M Several subscales S
Vallance  
2014 M L S
CS - exposure not 
recorded prior to 
outcome assessment
L L S Self-reported, participants know exposure L S
Vallance 
2015 M L S
CS - exposure not 
recorded prior to 
outcome assessment
L L S Self-reported, participants know exposure L S
Vallance 3
M L S
CS - exposure not 
recorded prior to 
outcome assessment
L M
Missing outcome and exposure 
data for >10% of those that 
consented
S Self-reported, participants know exposure L S
Vallance 4
M L S
CS - exposure not 
recorded prior to 
outcome assessment
L L S Self-reported, participants know exposure L S
Van Roekel
2016 M L S
CS - exposure not 
recorded prior to 
outcome assessment





CS - exposure not 
recorded prior to 
outcome assessment
L L S Self-reported, participants know exposure L S
Boyle
2017 M L S
CS - exposure not 
recorded prior to L L S Self-reported, participants know L S





























































outcome assessment exposure, may be systematic 
errors in reporting BMI
Howell
2018 M L L L L L L M
Lynch 
2010 S




CS - exposure not 
recorded prior to 
outcome assessment









CS - exposure not 
recorded prior to 
outcome assessment
L L L L S
Wijndaele
2009 M L M
Self-report ST 
influenced by 
knowledge of outcome 
(obesity)
L M >10% lost to follow up/ withdrew at diff time points S
Self-reported, participants know 
exposure, may be systematic 
errors in reporting BMI
L S
Key: 1 = bias due to Confounding; 2 = Selection of participants; 3 = Exposure classification; 4 = Exposure departures; 5 = Missing data; 6 = Outcome assessment; 7 = Reporting of results; ROB 
= Overall risk of bias score; L = low; M = moderate; S = serious





























































Table 1. Study characteristics
Author, year, 
and country
Study design (follow-up duration); 
cohort; participant characteristics
Definition of sedentary 
behaviour; assessment 
method; criteria/categories
Primary outcome definition 
and assessment method
Confounding factors used for adjustment
Arem et al. 
2016
USA
Prospective cohort study (7 y); 
NIH-AARP Diet and Health Study;  
580 (F = 100%) endometrial cancer 
survivors;
Mean (SD) age at diagnosis = 66.7 
(1.3) y
TV viewing time: self-report 
questionnaire
Mortality (all cause): linkage 
to death registries
Age at diagnosis, tumor stage, tumor grade, 
first course of treatment, diabetes, age at 
menarche, hormone use at baseline, BMI, 
MVPA, self-reported health status
Arem et al. 
2015
USA
Prospective cohort study (7 y); 
NIH-AARP Diet and Health Study;
3,784 (F = ~34%) colorectal cancer 
survivors in cohort (1,630 with post-
diagnosis sedentary time data); 
Mean age at diagnosis = ~64 y
TV viewing time: self-report 
questionnaire
Mortality (all cause, CVD, 
cancer-specific): linkage to 
death registries
Age as underlying time metric, adjusted for 
sex, tumor site, tumor grade, tumor stage, 
surgery, radiation, chemotherapy, time 
reported in MVPA, and smoking status, BMI 
and self-reported health, pre and post 
diagnosis TV viewing time
Campbell et al. 
2013
USA
Prospective cohort (6.8 y); 
Cancer Prevention Study-II Nutrition 
Cohort; 
2,293 (F = 43%) colorectal cancer 
survivors;
Mean age = NR
Leisure time spent sitting 
(including transport sitting, TV 
viewing and reading): self-
report questionnaire
Categorized in hours/day: <3, 3-
6, >6
Mortality (all cause, 
colorectal cancer-specific, 
CVD deaths, all-other causes 
of death): linkage to death 
registries
Age, age at diagnosis, sex, smoking status, 
BMI, red meat intake, SEER summary stage 
at diagnosis, recreational PA, and education
Cao et al. 
2015
USA
Prospective cohort (9.3 y, up to 25 y 
total); 
Health Professionals Follow-up 
Study; 
714 (F = 0%) colorectal cancer 
survivors; 
Mean (SD) age at diagnosis = 70.3 
(9.3) y
Total sitting time (TV watching, 





other): family and postal 
authority report, as well as 
linkage to death registries
Age at diagnosis, years of diagnosis, stage of 
disease, grade of differentiation, tumor 
location, post diagnosis smoking status, post 
diagnosis PA, pre-diagnostic BMI, change in 





Prospective cohort (14 y);
830 (F = 0%) stage II-IV prostate 
cancer patients;







linkage to death registries 
Age at diagnosis, overall stage, treatment, 
Gleason score, PSA level, urban/rural, 
number of times had PSA test done, total 
pack-years of smoking at diagnosis, post 
diagnosis total pack-years of smoking, pre-





























































diagnosis total physical activity, post 
diagnosis comorbidity, and time to any first 
recurrence/ progression of prostate cancer, 
and for non-sedentary behaviour.
George et al. 
2013
USA
Prospective cohort (7 y); 
HEAL Study; 
687 (F = 100%) breast cancer 
survivors; 
Mean (SE) age per category of 
sedentary time ranged from 56.1 
(0.8) to 60.3 (0.8) y
TV viewing time: self-report 
questionnaire
Categorized in hours: 0, <1, 1–2, 
3–4, 5–6, 7–8, and ≥9
Mortality (all-cause): linkage 
to death registries
Age, MVPA, race, menopausal status, 
treatment, tamoxifen, number of activity-
limiting comorbidities, and body mass index
Ratjen et al. 
2017
Germany
Prospective Cohort (7 y); 
1,376 (F = 44%) colorectal cancer 
survivors; 
Median age = 69 y
TV viewing time: self-report 
questionnaire
Mortality (all-cause): linkage 
to death registries
Age, sex, total physical activity, age at PA 
assessment, BMI, survival time until PA 
assessment, tumour location, occurrence of 
metastases, occurrence of other cancer, 
chemotherapy, smoking status, alcohol 
intake, (time x age), (time x BMI), (time x 
metastases)
Schmid et al. 
2018
USA
Prospective cohort (7 y); 
NIH-AARP diet and Health Study;
627 (F = 27%) renal cancer survivors; 
Mean age per category of sedentary 
time from 70.9 to 71.8 y
TV viewing time: self-report 
questionnaire
Mortality (all-cause, renal 
cancer-specific): linkage to 
death registries
Age at exposure assessment, age at cancer 
diagnosis, sex, education, ethnicity, history 
of diabetes, history of hypertension, 
smoking at follow up, alcohol consumption, 
surgery, chemotherapy, radiation, stage, 
MVPA, BMI at follow up
Schmid et al. 
2018
USA
Prospective cohort (~6 y); 
NIH-AARP diet and Health Study; 
5,182 (F = 33%) hematologic cancer 
survivors in cohort and 1,636 with 
post-diagnosis sedentary time data 
available; 
Mean (SD) age at diagnosis = 71.6 
(6.3) y




specific): linkage to death 
registries
Age at exposure assessment, age at cancer 
diagnosis, sex, education, race, smoking, 
alcohol consumption, chemotherapy, 
hematologic cancer subtype, stage (NHL 
survivors), physical activity, and BMI.





























































D'Silva et al. 
2018




Glans-Look Database Canada; 
127 (F = NR) lung cancer survivors
Sedentary time: ActiGraph 








Satisfaction with life: SWL
Accelerometer wear time, age, sex, smoking, 
BMI, comorbidity, months since diagnosis, 
stage, lung surgery, and MVPA
Forsythe et al. 
2013
United States
Prospective cohort study (10 y);
HEAL Study;
522 (F = 100%) breast cancer 
survivors (stages 0-IIIA);
Mean age = 58.9 y
TV viewing time: self-report 
questionnaire
Pain: Body Pain subscale in 
SF-36
TV time and pain adjusted for smoking 
history, BMI, physical activity, time since 
diagnosis, and treatment history.
Change in TV time and pain adjusted for 
race/ ethnicity, treatment history, smoking 
history, BMI, PA, and number of nodes 
examined.





98 (F = 0%) prostate cancer survivors 
(stage I, II, or III) 3-12 months post-
treatment completion;
Mean (SD) age = 67.3 (8.0) y






Physical function adjusted for stage of 
disease; social function adjusted for 
clinician; fatigue adjusted for stage of 
disease and highest level of education; pain 
adjusted for number of comorbidities; total 
anxiety adjusted for age; depressive 
symptoms adjusted for clinician and highest 
level of education
George et al. 
2013
United States
Prospective cohort (~11 month); 
HEAL study; 
710 (F = 100%) breast cancer 
survivors; 
Mean (SE) age per quartile of 
sedentary time from 56.4 (0.7) to 
59.2 (0.8) y
Time spent sitting: self-report 
questionnaire
HRQoL: SF-36;
Fatigue: Piper Fatigue Scale
Age, treatment, post diagnosis recreational 
physical activity, diet quality, post diagnosis 
BMI, number of activity-limiting 
comorbidities, antidepressant use, race, and 
menopausal status




Activity Trial for Improving Chemo-
Brain;
54 (F = 83%) disease-free cancer 
survivors (breast, colorectal, 
haematological, head and neck, lung, 
Sedentary time: Time spent 
sitting and lying via activPAL 
device
HRQoL: SF-36 Age, radiation treatment, h/day MVPA
(activPAL), and cardiorespiratory fitness.





























































and cervical cancer) who have 
completed ≥4 rounds of 
chemotherapy in the previous 5 
years; 
Mean (SD) age = 54.3 (8.8) y




Reach for Health Study; 
134 (F = 100%) postmenopausal 
women with a breast cancer (stages 
I-III) diagnosis in past 5 years not 
currently undergoing chemotherapy; 
Mean (SD) age = 62.6 (6.6) y
Sedentary time: ActiGraph 
GT3X+ accelerometer, <100 
counts/minute
HRQoL: SF-36 Continuous usage, BMI, cancer stage, 
accelerometer wear time, and time spent in 
total MVPA.
Lynch et al. 
2011
Australia
Prospective cohort (5-36 months); 
Colorectal Cancer and Quality of Life 
Study; 
1,966 (F = 40%) colorectal cancer 
survivors at baseline, 1,657 at 5-
month follow-up, 1,474 at 24-month 
follow-up, and 1,266 at 36-month 
follow-up; 
Age ≥ 20 y
TV viewing time: self-report HRQoL: FACT-C Cancer site, stage, presence of stoma, 
comorbidities, type of treatment, gender, 
age, marital status, educational attainment, 
BMI, fatigue, nausea, problems with
faecal control, smoking status, physical 
activity, and time
Phillips et al. 
2015
USA
Prospective (2 y); 
Health Professionals Follow-Up 
Study;
1,917 (F = 100%) prostate cancer 
survivors;
Mean (SD) age = ~75.2 (7.2) y
Sedentary behaviour (sitting at 
work, sitting while driving, TV 
viewing time, sitting while 
reading at home: sitting on a 
computer at home: other home 
sitting): self-report 
questionnaire
Cancer specific QoL: EPIC-26 Age at diagnosis; time since treatment; 
presence of comorbidities; stage of disease; 
Gleason score; treatment type; PSA at 
diagnosis; BMI, and pre-diagnosis sedentary 
time
Phillips et al. 
2015
USA
Prospective (6 months); 
Army of Women of the Dr Susan 
Love Research Foundation; 
358 (F = 100%) breast cancer 
survivors; 
Mean (SD) age = 56.4 (9.0) y
Sedentary time: ActiGraph 
GT1M, <100 counts/minute
HRQoL: FACT-B
Anxiety and Depression: 14-
item HADS; 
Fatigue: FSI
Age, time since diagnosis, treatment type, 
disease stage, education, and number of 
comorbidities, and MVPA
Rogers et al. 
2011
Cross-sectional; 
483 (F = 100%) breast cancer 
Sitting time: IPAQ-LF Fatigue: FACT-F;
Depression: CES-D
Age, race, education, comorbidities, prior 
adjuvant treatment, months since diagnosis 






























































Mean (SD) age = 63 (12) y
and total PA min/week
Sabiston et al. 
2017
Canada
Prospective (3 months); 
Life After Breast Cancer: Moving On; 
187 (F = 100%) breast cancer 
survivors; 
Mean (SD) age = 55.0 (10.9) y
Sedentary behaviour: ActiGraph 
GT3X accelerometers, <100 
counts/minute
Depression: CES-D Age, education, lymph/axillary node 
dissection, being overweight, self-report, 
MVPA and objective MVPA, and baseline 
depression symptoms




540 (F = 37%) kidney cancer 
survivors; 
Mean (SD) age = 63.3 (10.7) y
Sitting time: Self-report 
(domain-specific sitting time 
questionnaire)
HRQoL: FACT-G;
Fatigue: 13-item Fatigue 
Scale;
Kidney cancer symptoms: 
FKSI-15
Age, sex, marital status, education, BMI, 
months since diagnosis, drug treatment, 
current treatment status, recurrence, 
current disease status, smoking, drinking, 
and number of comorbidities
Trinh et al. 
2015 
Canada
Cross-sectional; Life After Breast 
Cancer: Moving On; 
199 (F = 100%) breast cancer 
survivors; 
Mean (SD) age = 55.0 (11.0) y
Sedentary time: ActiGraph 
GT3X accelerometer, <100 
counts/minute
Pain symptoms: PRIME MD;
Fatigue symptoms: POMS;
Depression: CES-D
Months since diagnosis, menopausal status, 
WHR, disease stage, age, MVPA, and Leisure 
PA
Vallance et al. 
2014





178 (F = 44%) colon cancer survivors; 
Mean (SD) age = 64.3 (10.3) y
Sedentary time: ActiGraph 






Satisfaction with life: SWL
Sex, age, months since diagnosis, 
chemotherapy, comorbidity, stage, smoking, 
study site (Alberta/ Australia), and MVPA





149 (F = 50%) non-Hodgkin 
lymphoma survivors; 
Median age = 64 y
Sedentary time: ActiGraph 
GT3X +, <100 counts/minute
HRQoL: FACT-G
Fatigue: FS
Age, sex, area-level socioeconomic status 
and working status
Van Roekel, et al.
2016a 




Energy for life after colorectal cancer 
study;
145 (F = 37%) colorectal cancer 
survivors; 
Mean (SD) age = 70.0 (8.7) y
Sitting/ lying during activities 
≤1.5 METS during waking hours 
via triaxial MOX activity monitor
HRQoL: EORTC QLQ-C30;
Disability: WHODAS2
Fatigue: 20-item Checklist 
Individual Strength;
Anxiety and Depression: 14-
item HADS
2016a: Age, gender, number of 
comorbidities, smoking status, time since 
diagnosis, cancer stage, BMI, perceived 
deficiency in social support score, 
chemotherapy received, stoma, tumour 
subsite, education level, having a partner
2016b: Waking wear time, age, gender, 





























































number of comorbidities, smoking status, 
time since diagnosis, cancer stage, BMI, paid 
employment, partner, stoma, tumor subsite, 
PA time





256 (F = 100%) breast cancer 
survivors 2-4 y post diagnosis;
Mean (SD) age = 60.1 (10.7) y
Sedentary time: ActiGraph 
GT3Xþ accelerometer, <100 
counts/minute
Anthropometric: WC, BMI 
from self-reported height 
and weight 
Single effects model adjusted for age, 
socioeconomic status, comorbidity, and 
smoking status




St. Jude Lifetime Cohort; 
330 (F = 48%) currently cancer free 
adult (≥18yrs) survivors (>10 y since 
diagnosis) of paediatric cancer;
Mean (SD) age = 28.9 (6.1) y
Sedentary time: ActiGraph 
wGT3X-BT, <100 counts/minute
Screen time: self-report; 
Categorized in hours/day: ≤2, 3-
4, and ≥5
Anthropometric: BMI, WC, 
WHR, % LM (via DXA)
Sex, age at assessment, educational 
attainment, and cranial radiation exposure





111 (F = 100%) breast cancer 
survivors;
Mean (SD) age = 69.2 (13.0) y
Sedentary time: ActiGraph 
7164, <100 counts/minute
Anthropometric: WC, BMI Age, ethnicity, total energy intake, log MVPA





103 (F = 0%) prostate cancer 
survivors; 
Mean (SD) age = 75.4 (7.3) y
Sedentary time: ActiGraph 
7164, <100 counts/minute
Anthropometric: WC Age, educational attainment, total energy 
intake, and MVPA
Wijndaele et al. 
2009
Australia
Prospective cohort (36 months); 
1,867 (F = 39%) colorectal cancer 
survivors at baseline, 1,488 at 24-
month follow-up, and 1,261 at 36-
month follow-up; 
Age ≥ 20 y
TV viewing time: self-report Anthropometric: BMI from 
self-reported height and 
weight 
Baseline BMI, gender, age, educational 
attainment, marital status, smoking, cancer 
site, cancer stage, mode of treatment, co-
morbidities, and baseline PA
Key: y = years; NIH-AARP = National Institutes of Health-American Association of Retired Person; F = Female; SD = Standard Deviation; BMI = Body Mass 
Index; MVPA = Moderate-to-Vigorous Physical Activity; TV = Television; CVD = Cardiovascular Disease; NR = not reported; SEER = Surveillance, 
Epidemiology, and End Results; AHEI = Alternate Healthy Eating Index; IQR = Interquartile Range; LTPAQ = Lifetime Physical Activity Questionnaire; PSA = 
Prostate-specific Antigen; HEAL = Health, Eating, Activity, and Lifestyle; NHL = Non-Hodgkin lymphoma; FACT = Functional Assessment of Cancer Therapy; FS 





























































= Fatigue Scale; ENGAGE = ; SF = Short Form; EORTC QLQ-C30 = European Organization for the Research and Treatment of Cancer Quality of Life 
Questionnaire; MAX-PC = Memorial Anxiety Scale for Prostate Cancer; CES-D = Center for Epidemiologic Studies Depression Scale; FACT-C = Functional 
Assessment of Cancer Therapy-Colorectal; EPIC-26 = Expanded Prostate Cancer Index Composite-26; FACT-B = Functional Assessment of Cancer Therapy-
Breast; FACT-F = Functional Assessment of Cancer Therapy-Fatigue; HADS = Hospital Anxiety and Depression Scale; FSI = Fatigue Symptom Inventory; FACT-
G = Functional Assessment of Cancer Therapy-General; FKSI = Functional Assessment of Cancer Therapy-Kidney Symptom Index; PRIME MD = Primary care 
Evaluation of Mental Disorders; POMS = Profile of Mood States; WHR = Waist-to-Hip Ratio; PHQ-9 = Patient Health Questionnaire; STAI = State-Trait Anxiety 
Inventory; PTGI = Post-traumatic Growth Inventory; SWL = Satisfaction With Life; ACCEL-NHL = Accurate Measurement of Physical Activity and Sedentary 
time in non-Hodgkin Lymphoma; WHODAS v2 = World Health Organization's Disability Assessment Scale version 2; WC = Waist Circumference; % LM = 
Percentage Lean Mass; DXA = Dual-energy X-ray Absorptiometry; 

































































Friedenreich et al. 
2016
No significant associations with 
prostate cancer mortality
HR (95% CI)
0 h/w 1.00 (ref)
>0 – 2.4 h/w 0.67 (0.40, 1.11)
2.4 – 7.9 h/ w 0.94 (0.59, 1.52)
> 7.9 h/w 0.66 (0.37, 1.18)
Schmid et al. 
2018
No significant associations with renal 
cell cancer mortality
HR (95% CI)
0 – 2 h/d 1.00 (ref)
>2 – 4 h/d 1.39 (0.68, 2.84)
>4 h/d 1.03 (0.45, 2.40)
Schmid et al. 
2018
No significant associations with 
hematologic cancer mortality
HR (95% CI)
0 – 2h/d 1.00
>2 – 4 h/d  0.99 (0.76, 1.29)
>4 h/d 1.08 1.12 (0.83, 1.52)
CVD 
mortality
Arem et al. 
2015
No significant associations HR (95% CI)
0-2 h/d 1.00 (ref)
2-4 h/d 1.09 (0.62, 1.90)
>4 h/d 0.72 (0.36, 1.42)
Campbell et al. 
2013
No significant associations HR (95% CI)
<3hr/day  1.00 (ref)
3 – 6hr/day 1.11 (0.76, 1.62)
>6hr/day 1.22 (0.73, 2.03)
QOL D'Silva et al. 
2018
Total sedentary time was inversely 
associated with HRQoL at the 75th 
percentile 
Sedentary time in at least 30-min 
bouts was inversely associated with 
HRQoL at the 25th, 50th, and 75th 
percentiles 
β (95% CI) at the 25th, 50th, and 75th percentiles 
of:
ST
P25 -0.06 (−0.14, 0.01)
P50 -0.08 (-0.16, 0.06)
P75 -0.07 (-0.13, -0.12)
ST in 30 min bouts
P25 -0.06 (-0.10, -0.01)
P50 -0.06 (-0.11, -0.01)
P75 -0.05 (-0.09, -0.01)
Gaskin et al. 
2016
No significant associations β (95% CI)
Global Health Status -0.03(-0.11, 0.05)
George et al. 
2013
No significant associations Adjusted LSM (SD) for quartiles of ST: 
Q1; Q2; Q3; Q4
Physical summary  
40.6 (1.2); 40.0 (1.2); 40.2 (1.2); 40.7 (1.2)
Mental summary 
46.2 (1.4); 45.7 (1.4); 46.7 (1.4); 46.3 (1.4)
George et al. 
2014
There were significant associations 
between sedentary time and overall 
physical summary scores, as well as 
sub scores for physical functioning and 





 -0.75 (0.25) 
Mental summary score 
0.09 (0.14) 
Hartman et al. 
2017
No significant associations for total ST, 
short, or long ST bouts
β (SE) 
Phys health summary score
Total ST -0.50 (0.33) 
Short ST bouts 0.20(0.59)





























































Long ST bouts -0.49(0.32)
Mental health summary score
Total ST 0.23 (0.34)
Short ST bouts 0.83(0.63)
Long ST bouts 0.24(0.34) 
Lynch et al. 
2011
Participants who watched ≥5 h of 
television per day had a 16% lower 
total quality of life score than did 
participants reporting ≤2 h per day. 
β (SE)
≤2 h/d ref.
3-4 h/d 0.038 (0.017)
≥5 h/d 0.171 (0.028)
Phillips et al. 
2015
No significant associations Unadjusted means (SD) for quartiles of ST
Q1; Q2; Q3; Q4
116.4(16.5); 118.1(16.4); 114.6(18.6); 
113.7(21.7)
Trinh et al. 
2013
No significant associations for either 
workday or non-workday ST
Adjusted mean (SD) per categories of:
Workday ST
Fact-general
0 – 5 h/d 83.0 (1.2)
5.1 – 10 h/d 84.4 (1.18)
>10.0 h/d 83.4 (1.28)
Non-workday ST
Fact-general
0 – 5 h/d 83.6 (1.10)
5.1 – 10 h/d 82.8 (0.99)
>10.0 h/d 82.8 (1.04)
Vallance et al. 
2014
No significant associations Adjusted mean (SE) for quartiles of ST
Q1; Q2; Q3; Q4
108.4 (3.0); 113.0 (2.6); 110 (2.6); 111.8 (2.8)
Vallance et al.
2017








Van Roekel, et al.
2016a, b
No significant associations for total ST 
and overall QOL. Prolonged ST and 
longer ST duration were associated 
with reduced total QOL. 
Higher levels of ST were associated 
with reduced physical functioning and 
higher disability.
Prolonged ST and longer sedentary 
bout duration were significantly 
associated with reduced physical and 
role functioning scores, as well as 
higher disability.
β(95% CI)
ST, per 2 h/day
GQoL -1.3 (-6.7, 4.1)
Prolonged ST, per 2h/day
GQoL -4.5 (-8.2, -0.9)
Usual sedentary bout duration – per 15 minutes
GQoL -5.0 (-8.6, -1.4)
Fatigue D'Silva et al. 
2018
Total sedentary time was inversely 
associated with fatigue symptoms at 
the 50th percentile.
β (95% CI) at the 25th, 50th, and 75th percentiles 
of:
ST
P25 -0.03 (-0.07, 0.02)
P50 -0.04 (-0.07, -0.01)
P75 -0.03 (-0.05, 0.03)
ST in 30 min bouts
P25 -0.02 (−0.05, −0.01)
P50 -0.02 (−0.04, −0.01)





























































P75 -0.01 (−0.04, 0.01)
Gaskin et al. 
2016
No significant associations β (95% CI)
 0.04 (-0.05, 0.12)
George et al. 
2013
No significant associations Adjusted LSM (SD) for quartiles of ST 
Q1; Q2; Q3; Q4
Behavioural severity 
3.7 (0.4); 3.7 (0.4); 3.6 (0.3); 3.6 (0.4)
Affective meaning 
4.2 (0.4); 4.5 (0.4); 4.3 (0.4); 4.3 (0.4)
Sensory 
5.1 (0.3); 5.2 (0.3); 4.9 (0.3); 5.1 (0.3)
Cognitive 
4.8 (0.3); 4.7 (0.3); 4.5 (0.3); 4.7 (0.3)
Phillips et al. 
2015
ST was significantly associated with 
fatigue duration but not fatigue 
severity or interference. 
Unadjusted means (SD) for quartiles of ST




1.5(1.8); 1.5(1.7); 1.6(2.0); 1.9(2.2)
Duration 
2.5(1.8); 2.8(2.1); 2.9(2.3); 3.3(2.3)
Rogers et al. 
2011
Significant, positive associations. Adjusted means for categories of sitting
Minutes sitting and fatigue
≤120: 12.5 
>120 - ≤1360: 14.2
>360: 17.2
Trinh et al. 
2013
No significant associations Adjusted mean (SD) per categories of:
Workday sitting
0 – 5 h/d 121.9 (1.89)
5.1 – 10 h/d 124.3 (1.86)
>10.0 h/d 121.9 (2.00)
Non-workday sitting
0 – 5 h/d 122.9 (1.75)
5.1 – 10 h/d 121.3 (1.58)
>10.0 h/d 120.5 (1.67)
Trinh et al. 
2015 
ST was associated with fatigue when 
modelled alongside MVPA but not 
when modelled alongside LPA
R2, β, F, p
MVPA Model
0.05, 0.18, 2.35, 0.03
LPA Model
0.05, 0.41, 2.35, 0.18
Vallance et al.
2014
No significant associations Adjusted mean (SE) for quartiles of ST
Q1; Q2; Q3; Q4
41.0 (1.9); 42.6 (1.7); 40.5 (1.7); 41.1 (1.8)
Vallance et al.
2017
No significant associations in single 
effects model.
β (95%CI)
Sedentary bouts -0.03 (-0.08, 0.1)
Sedentary non-bouts 0.8 (0.0, 1.6)
Van Roekel, et al.
2016a, b
Significant, positive associations β (95% CI)



































































Depression Gaskin et al. 
2016
No significant associations β (95% CI)
-0.00 (-0.04, 0.04)
Phillips et al. 
2015
No significant associations Unadjusted means (SD) for quartiles of ST
Q1; Q2; Q3; Q4
4.1(3.9); 3.7(3.5); 3.6(3.8); 4.4(4.4) 
Rogers et al. 
2011
No significant associations Adjusted means for categories of sitting
≤120: 7.2 
>120 - ≤1360: 7.1
>360: 8.1
Sabiston et al. 
2017





F(8,179) = 4.97, p=0.03, R2=0.34
Trinh et al. 
2015 
Sedentary time was not associated 
with depression when modelled 
alongside either MVPA or LPA 
R2, β, F, p
MVPA model
0.03, 0.14, 1.82, 0.08
LPA Model
0.03, 0.29, 1.82, 0.35
Vallance et al. 
2015
No significant associations Adjusted mean (SE) across quartiles of:
Q1; Q2; Q3; Q4
ST
4.2 (0.8); 2.4 (0.7); 3.9 (0.7);3.2 (0.7)
ST 30 minute bouts
4.1 (0.7); 3.2 (0.7); 3.5 (0.7); 3.1 (0.7)
Vallance et al. 
2018
Significant associations at the 50th 
percentile of ST
Β(95% CI) of ST at 25th, 50th, and 75th 
percentiles of depression
P25 -0.08 (-0.01, 0.02)
P50 0.02 (0.00, 0.03)
P75 0.08 (-0.01, 0.03)
Van Roekel, et al.
2016
No significant associations Single effects model
β (95% CI)
0.2 (-0.2, 0.5)
Anxiety Gaskin et al. 
2016
No significant associations β (95% CI)
-0.01 (-0.05, 0.03)
Phillips et al. 
2015
No significant associations Mean (SD) anxiety scores by baseline ST 
quartile
Q1; Q2; Q3; Q4
4.7(3.0); 4.5(3.4); 4.5(3.4); 4.3(3.5)
Vallance et al.
2015
No significant associations for either 
total ST or ST in 30 minute bouts 
Adjusted mean (SE) across quartiles
Q1; Q2; Q3; Q4
Total ST
18.6(0.6); 17.9 (0.5); 18.6 (0.5); 18.0 (0.5)
ST 30 minute bouts 
19.0(0.5); 17.9 (0.5); 18.0 (0.5); 18.4 (0.5)
Vallance et al. 
2018
No significant associations Β(95% CI) of ST at 25th, 50th, and 75th 
percentiles 
P25  -0.01 (-0.02, 0.01)
P50 -0.01 (-0.01, 0.01)
P75 0.01 (-0.01, 0.01)
Van Roekel, et al.
2016
No significant associations β (95% CI)































































Distress Van Roekel, et al.
2016
No significant associations for ST, 
prolonged ST, or ST duration
β (95% CI)






Pain Forsythe et al. 
2013





≥2.5 h/day -1.31 (-3.22, 0.60)
Gaskin et al. 
2016
No significant associations β (95% CI)
-0.06 (-0.15, 0.03)
George et al. 
2013
No significant associations Adjusted LSM (SD) for quartiles of ST 
Q1; Q2; Q3; Q4
44.6 (1.4) 43.7 (1.4) 44.3 (1.3) 45.3 (1.4) 
George et al. 
2014
No significant associations β (SE) 
-0.39 (0.24) 
Trinh et al. 
2015 
No independent associations when 
modelled MVPA or LPA. 
R2, β, F, p
MVPA model
0.00, 0.06, 1.13, 0.49
LPA Model












-0.01 (-0.06, 0.04) .73 
Hormonal symptoms
-0.01 (-0.06, 0.04) .73
Phillips et al. 
2015
No significant associations (prostate 
cancer symptoms)
Mean per quartile of ST
Q1; Q2; Q3; Q4 
Bowel functioning 
91.2; 91.5; 91.2; 90.3
Urinary incontinence 
80.3; 82.2; 84.1; 80.6
Urinary irritation/ obstruction 
88.4; 89.4; 89.1; 88.7
Sexual functioning 
30.8; 32.6; 31.3; 31.5
Vitality/ hormonal functioning 
88.4; 90.2; 88.5; 87.9
Trinh et al. 
2013
No significant associations (prostate 
cancer symptoms)
Adjusted mean (SD) per categories of:
Workday sitting
0 – 5 h/d 47.3 (0/66)
5.1 – 10 h/d 47.8 (0.65)
>10.0 h/d 47.8 (0.70)
Non-workday sitting
0 – 5 h/d 47.9 (0.62)
5.1 – 10 h/d 46.5 (0.56)
>10.0 h/d 46.5 (0.59)
Vallance et al. No significant associations (colon Adjusted mean (SE) for quartiles of ST





























































2014 cancer) Q1; Q2; Q3; Q4
22.3 (0.7); 24.0 (0.6); 22.8 (0.6); 23.0 (0.6)
BMI Boyle et al. 
2017
No significant associations in single 
effects model.
In isotemporal substitution models, 
replacing prolonged sedentary time 
with non-prolonged sedentary time 
was associated with lower BMI.
Single effects 
β (95% CI)
Prolonged sedentary 0.21 (0.00, 0.41)
Non-prolonged sedentary -0.39 (-0.70, -0.09)
Howell et al. 
2018
No significant associations Per 10% increase in daily ST: 
β (SE)
0.18 (0.38) 
Lynch et al. 
2010 
No significant associations β (95% CI)
 0.412 (-0.811, 1.636)
Wijndaele et al. 
2009
At both follow-up time points, there 
was a significant increase in mean BMI 
for participants reporting ≥5 h/day of 
television viewing compared to those 
watching ≤3 h/day at baseline
β (95% CI)
24 months post diagnosis
<3 h/d 1.00 (ref)
3-4.9 h/d 0.15 (-0.12, 0.42)
≥5 h/d 0.71 (0.31, 1.11)
36 months post diagnosis
<3 h/d 1.00 (ref)
3-4.9 h/d 0.20 (-0.11, 0.52)
≥5 h/d 0.61 (0.14, 1.07)
WC Boyle et al. 
2017
No significant associations in single 
effects model.
In isotemporal substitution models, 
replacing 30 minutes of prolonged ST 
with non-prolonged time  was 




 0.19 (-0.29, 0.66)
Non-prolonged ST
-1.12 (-1.80, 0.44) 
Howell et al. 
2018
No significant associations Per 10% increase in daily ST: 
β (SE)
0.26 (0.84) 
Lynch et al. 
2010 
No significant associations β (95% CI)
2.687 (-0.537, 5.910)
Lynch et al. 
2011 
No significant associations β (95% CI)
0.678 (-1.389, 2.745) p = 0.498
% LM Howell et al. 
2018
An increase in ST was associated with 
a decrease in percentage of lean mass.
Per 10% increase in daily ST: 
β (SE)
-1.01 (0.40) 
WHR Howell et al. 
2018
WHR did not change with % time 
spent sedentary, but those that 
reported ≥5h/d of screen time had a 
higher WHR compared to those who 
reported ≤2h/d.
Per 10% increase in daily ST: 
β (SE)
<0.01 (0.01) 
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